Evaluation of combination gene therapy with PTEN and antisense hTERT for malignant glioma in vitro and xenografts.
Telomerase activation is a critical event in cell immortalization, and an increase in human telomerase reverse transcriptase (hTERT) expression is the key step in activating telomerase. The phosphatase and tensin homolog (PTEN) gene encodes a double-specific phosphatase that induces cell cycle arrest, inhibits cell growth, and causes apoptotic cell death. Here, we evaluated a combined PTEN and antisense hTERT gene therapy for experimental glioma in vitro and in vivo. We demonstrated that infection with antisense-hTERT and wild-type-PTEN adenoviruses significantly inhibited human U251 glioma cell proliferation in vitro and glioma growth in a xenograft mouse model. The efficacy of therapy was obviously higher in the tumor xenografts infected with both PTEN and antisense hTERT than in the gliomas infected with either agent alone at the same total viral dose. Consistent with these results, we showed that telomerase activity and hTERT protein levels were markedly reduced in the glioma cells following adenovirus infection. In contrast, the levels of PTEN protein expression were dramatically increased in these cells. Our data indicate that combination treatment with antisense hTERT and wild-type PTEN effectively suppresses the malignant growth of human glioma cells in vitro and in tumor xenografts, suggesting a promising new approach in glioma gene therapy that warrants further investigation.